used initially. For trials 1-4 the chicks were given diet I ad lib. and in trials 5-8 diet 2 was supplied for a preliminary 6-day period. The birds were weighed at intervals and the weights were used to match five pairs of chicks which were then placed in individual metabolism cages (Sanslone & Squibb, 1961) ; the remaining birds were discarded.
The cages were maintained in an air-conditioned room kept at 75 O F . Water was provided ad lib. Balance periods varied from 4 to 7 days; the specific periods and calorie levels provided for each trial were as shown in Table 3 . A 24 h equilibration period was allowed before daily collection of faeces began. After this period the 24 h excreta from each bird were scraped into I 1. glass jars containing IOO ml distilled water.
The samples were homogenized and diluted with water to 250 ml. Duplicate 3 ml portions were analysed for N by the micro-Kjeldahl procedure (Association of Official Agricultural Chemists, I 955).
An estimate of N loss was believed to be of value. Therefore, in the first four trials N retention was also determined by carcass analysis. These values, when compared with N retention values obtained by the usual N balance methods, indicated differences to be less than 5 yo. Details of the analytical and calculation methods used have been reported previously by Sanslone & Squibb (1962~) . All values were treated by statistical procedures according to Snedecor (1956) , designed to measure variation over the entire period, and also by t tests between the control and pair-fed chicks, at https:/www.cambridge.org/core/terms. https://doi.org/10.1079/BJN19630049
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Calorie restriction
During the balance studies the control chicks of trials 1-4 received diet I (Table I ) ad lib. The calorie intake of the pair-fed chicks was restricted to 50, 75, 88 and 94% of normal by omitting varying quantities of the maize oil in diet I and adjusting their daily food intake so that they would receive the same quantity of protein, minerals and other dietary essentials as the controls given diet I ad lib. and without restriction of calories. C, control group; PF, pair-fed group. Differences between control and pair-fed groups significant at P < 0.05. ** Differences between control and pair-fed groups significant at P < 0.01.
at https:/www.cambridge.org/core/terms. https://doi.org/10.1079/BJN19630049
I963
Calorie excess
In trials 5-8, control and pair-fed chicks alike received diet 2 (Table I) during the balance periods. For the pair-fed chicks, calorie intake was increased to 106, x 12, 125 and 150% of the controls' ad lib. intake by daily administration of maize oil at six equal time-intervals between 7.00 a.m. and 11.00 p.m. through a tube inserted into the crop of the bird. The amount of maize oil administered to the pair-fed chicks was based on the previous day's calorie consumption of the controls.
R E S U L T S Table 2 shows the individual body-weights of the birds in the eight trials. Weight gains were significantly reduced when the calorie intake was restricted (trials 1-4).
In trials 5-8 there were no significant differences in weight gains between the controls and the birds given surfeit calories.
Values presented in Table 3 show the quantity of N retained daily by the pair-fed groups in trials 1-8. It can be seen that on the 1st day in trial I and after the 2nd day in trial 2 there was a significant depression of N retention when calorie intake was restricted to 50 or 75% of normal (trials I and 2). A significant depression of N retention did not occur until the 3rd day with the chicks restricted to 88 %. With the chicks given 94 yo of normal calorie intake, N retention was affccted significantly on the 5th and 6th days.
N o consistent differences in N retention were noted in trials 5 , 6 and 7 when calorie intake was increased to 106, I I 2 and I 25 ",(, of normal. However, in trial 8, when calorie intake was increased to 150 yo of normal the excessive quantities of maize oil reduced the ad lib. consumption of the normal diet which in turn reduced N intake approsimately 38 yo. Under these conditions the significant depression of N retention observed on the 2nd day of the balance period continued to the end of the trial. Within the timeintervals studied, N retention tended to increase linearly ( I) with age in the control birds and in those pair-fed chicks given 88, 94, 106, I 12 and 125 Yo of the normal calorie intake; and ( 2 ) with body-weight in the control groups.
D I S C U S S I O N
In these trials the effect of restricted and surfeit calorie feeding on N balance was studied during the stage of rapid growth of the chick. Lower weight gains of the chicks on the restricted calorie regimen were to be expected. Surfeit calorie feeding within the time-intervals studied had no effect on weight gains. In trial 8 when 15oyh of the calorie intake of the controls was supplied to the pair-fed chicks, feed consumption was less and thus N intake was reduced by 38 yo. The reduced N intake explains the depressed N retention observed in this group. The lack of effect on weight gains in the chicks given r5oy0 of the normal calorie intake was no doubt due to fat replacing protein as an energy source.
With N intake constant, the restriction of calories of other than nitrogenous origin over the range of 50-94 % of the controls had a greater effect on depressing N balance 
